Objective: to investigate health professionals' knowledge about the concept, assessment and intervention in fatigue in children and adolescents with cancer. Method: exploratory study with qualitative approach, with 53 health professionals (10 nurses, 33 assistant nurses, 3 physicians, 3 nutritionists, 2 psychologists and 2 physical therapists). Semi structured interviews were held, which were recorded and analyzed by means of inductive thematic content analysis. Results: the data were organized around three themes: knowledge of health professionals about fatigue; 
Introduction
Cancer-related fatigue (CRF) has been described as the most prevalent symptom in pediatric cancer patients, affecting between 36% and 93% of the cases, with a higher level of fatigue among patients submitted to chemotherapy, affecting between 70% and 100% of the cases (1) (2) . Children and teenagers consistently report CRF as the most persistent, anguishing, uncomfortable and stressful symptom of cancer and its treatment (1, 3) .
That is why fatigue is a concerning symptom for family members of children and adolescents with cancer as well as health professionals (4) .
The pathogenesis of CRF has not been fully established yet and a range of mechanisms can contribute to its development. Among these mechanisms, the following stand out: deregulation of pro and anti-inflammatory cytokine levels; activity of the hypothalamic-pituitary-adrenal axis; action of the monoamine system; deregulation of circadian rhythm and alterations in the adenosine triphosphate levels and muscle energy metabolism (5) . Frequent and with variable dimensions, according to the course of the disease, CRF causes a significant negative impact in the functional and psychosocial capacity, reducing the quality of life of cancer patients (3) . Recent studies are reaching a new understanding of subjective symptoms like CRF, stress and quality of life (5) (6) (7) .
As aggressiveness and the focus on cure are aspects of the treatment of pediatric oncology, the health team can clinically neglect relevant subjective symptoms like CRF or consider them as unavoidable consequences of the disease and its treatment (8) . Nevertheless, the patients do not always mention fatigue, nor do the health professionals assess or treat this symptom (1) . Hence, often, the family and/or the health team underestimate the CRF, whether due to a lack of understanding of its biological mechanisms, the lack of validated measuring instruments for the child-juvenile population or the patients' hardly clear reports (9) (10) . Education about fatigue is not always considered a priority though (11) .
In addition, the lack of CRF management protocols is a problem that affects care (2) .
In Brazil, empirical data obtained from a study at a teaching hospital in the State of São Paulo, based on reports of children and adolescents with cancer, revealed their clear discomfort and desire to rest, mainly during the infusion of chemotherapy and the first days afterwards, showing the CRF as a result of the experience of the disease, the chemotherapy or the hospitalization process (12) .
The importance of knowing the heath professionals' experiences in terms of knowledge, assessment and intervention in CRF in hospitalized children and adolescents with cancer can strongly contribute to specialized care. Besides the clinical and therapeutic assessment, the health professionals need knowledge and sensitivity to perceive the suffering, due to the different reactions that permeate the cancer treatment, mainly focusing on the symptoms (13) . In addition, the multiprofessional health team's control and relief of the CRF are relevant issues that need to be inherent in integrative oncology care (14) . Understanding this phenomenon is a challenge to identify the fatigue as well as to implement measures that can be efficient with a view to achieving a better quality of life for these patients. The objective in this research was to investigate health professionals' knowledge about the concept, assessment and intervention in fatigue in children and adolescents with cancer.
Method
An exploratory study with a qualitative approach was undertaken, based on inductive thematic content analysis (15) . The research process took place at the pediatric outpatient clinic and pediatric onco-hematology clinic of a public hospital located in the State of São Paulo, Brazil. Among other specialties, the institution, which was planned for care, teaching and research, is a referral hospital for the treatment of children and teenagers with onco-hematologic disorders.
At the start of the data collection, the The empirical data were analyzed by means of signification/interpretation of the emerging themes (15) .
It is highlighted that the inductive thematic modality permits the extraction of themes from the data, as a data coding process that does not drift on the preexisting theoretical structure.
The second analysis phase was developed manually, when each unit of meaning was marked with distinct colors. Therefore, the empirical material was subject to exhaustive readings, in the attempt to identify words, excerpts and semantic similarities repeated in each interview, followed by their indexation and content analysis. In excerpts from testimonies in which the word fatigue corresponded to its definition, for example, the color green was used; when it referred to interventions and/or practical actions for its management, the color blue was used, and so forth. In this phase, looking for codes of meanings and their hierarchies, various prethemes emerged, which then constituted 11 thematic units. These were cautiously reanalyzed to exclude subthemes that were repeated to better represent the empirical material and its convergence with the 
Identification of fatigue
In the testimonies, it was observed that the fatigue symptom has been recognized based on the children or Some testimonies revealed that there was no consensus on the fatigue concept and that, for some, this concept was not based on the scientific literature.
Fatigue was understood as it is experienced in clinical practice, expressing that its concept and mechanisms
were not clear yet for the multidisciplinary team As observed, these are activities related to the daily life of a healthy child that, in the hospital context, are intended to offer close-to-normal conditions.
Discussion
The discussion of this research is focused on the process of care as well as the clinical competence for the implementation of this care. When an individual is questioned about a certain concept, he can answer based on his professional and personal experience. To elaborate a concept, theoretical and practical knowledge is needed to interpret and subjectively deal with each professional's experience, because the concept is a thought, a notion or a particularly important idea for the construction of knowledge (16) .
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The association between fatigue and tiredness was present in the interviewees' testimonies and its identification was mainly based on the reduction of the functional capacity or the capacity to accomplish daily activities, lack of energy, reduced motivation, aversion to activities, suffering and extreme need for rest. These testimonies are in line with different authors' concepts, who also describe fatigue as abnormal tiredness that does not stop with rest periods (8) (9) . In a Brazilian study aimed at analyzing this concept, it was demonstrated that the manifestation of tiredness or exhaustion, negatively affecting the development of daily activities, and the impossibility to recover energy through common strategies are identified as the main empirical references of the fatigue concept for the health area (9) .
The testimonies regarding the fatigue concept indicate that different health professionals relate fatigue to stress -physical stress or deriving from a long period of hospitalization and treatment, or caused by the uncertainty of the disease prognosis. This association is probably due to the fact that fatigue is frequently associated with psychological factors, the course of the treatment and the disease phase (2, 17) .
Different psychophysiological explanatory models of CRF have been proposed, many of which use similar constructs (5) (6) (7) 17) . For instance, the Fatigue Adaptation Model (FAM) presents a framework for the study of fatigue, which refers to a possible link between behavioral and physiological indices of tiredness, fatigue, and exhaustion as they occur in both ill and non-ill states. The central thesis of this approach is that stressors related to disease processes in cancer and to its treatment, declines cognition, sleep quality, nutrition and muscle endurance. This decline inhibits the ability to adapt to stressors increasing the risk to develop fatigue. Due to this fact, fatigue is considered a stress response and defined as a marker for the inability to adapt to stressors caused by the disease and treatment.
In that framework, it is observed that tiredness and exhaustion constitute a continuum of adaptive response to that situation, which can come with different behavior characteristics and symptoms (7) . Doubts regarding prevalence, identification and management result in mistakes in the understanding of the symptom and, consequently, in the moment when effective interventions are proposed (9) . A study showed that the nurses define fatigue mainly as tiredness (62%), lethargy (45%), weakness (32%), psychological effects (32%) and lack of energy (24%) (16) . This lack of agreement and consensus is also reflected in the health professionals' clinical practice, as the study participants revealed. Knowing the particularities of each symptom, particularly of fatigue, is fundamental to improve the intervention strategies and to advance in the development of knowledge to manage this symptom.
As a fundamentally subjective condition, the patients can experience and express fatigue in distinct forms (8, 18) .
According to the nursing professionals, for example, symptom, which these professionals can conduct (20) .
A study undertaken in Turkey in 2010 was aimed at describing how the health professionals define and assess fatigue in children with cancer and indicated the following signs to identify the fatigue: lethargy (78.6 %, n = 44), reduced appetite (39.3 %, n = 22), mood swings (39.3%, n = 22), tiredness (35.7%, n = 20), sleep alterations (32.1%, n = 18), disinterest (28.6 %, n = 16), insomnia (38.3%, n = 18) and incapacity to accomplish daily activities (25.0%, n = 8) (21) . In this sense, these data converge with some of the clinical characteristics most of the health professionals in this research report, who associate it mainly with tiredness, lethargy, mood swings and disinterest. assessed as the factors that most contributed to the treatment-related fatigue in the three groups (20) .
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Children and teenagers under treatment for cancer can experience different psychoneurological symptom clusters, which frequently include fatigue. These symptom groups normally take place simultaneously, and mainly involve pain, nausea, sleep disorders, anguish, suffering and fear. It is believed that this can be one of the aspects that hamper the diagnosis of the fatigue. It is highlighted that the psychoneurological symptom clusters are associated with worse prognoses, low survival, behavioral changes and psychophysiological performance disorders, reduced treatment adherence and lower health-related quality of life (13) (14) .
Difficulties to recognize and manage fatigue include the fact that it is a subjective symptom, which is not life threatening and is considered an unavoidable consequence by the health team. In addition, in most cases, fatigue is underdimensioned and, therefore, the health professionals may not fully perceive the level of suffering and functional loss it causes (4) . In children and adolescents, however, tools have been used to assess and identify fatigue (22) (23) (24) , including: Childhood Fatigue Scale (CF-S); Parent Fatigue Scale (PF-S); Staff Fatigue Scale (SF-S), all of which were developed by the same author (25) and the PedsQL Multidimensional Fatigue Scale (10) .
A cross-sectional study, conducted in 11 European countries, using a paired sample of 1,933 patients and health professionals to investigate the level of agreement between the patients and health professionals' assessments of cancer symptoms, indicated that 71% of the patients assessed the fatigue symptom as moderate and that 54% of the professionals assessed it as severe.
The health professionals underestimated the symptoms in approximately one out of ten patients (11) .
Another study revealed that the patients often hesitate to spontaneously mention the fatigue to their physicians because these professionals associate it with the natural progression of the disease and, in the desire to be "good patients", they end up ignoring the pharmacological and non-pharmacological treatment options to manage this symptom. In addition, CRF patients mention a feeling that the health professionals do not recognize the tiredness (26) . Most physicians are unable to offer effective interventions to manage this symptom, due to the lack of information about fatigue and education for health professionals, patients and their families (27) (28) .
The professionals need technical-scientific qualification to identify the symptom, which can be achieved through continuing education programs. This is a route towards the emancipation and autonomy of health professionals, as it is at the crossing between professional education and the job world that learning and teaching are incorporated into the institutions' daily reality (29) .
Managing CRF represents a great challenge for the health professionals, but the interventions in children and teenagers with cancer that are being developed or tested to managed this symptom are still insufficient, mainly due to the methodological quality of the clinical trials conducted, sample size problems and difficulties to recruit participants because of the parents' overprotection (14, 27) .
The treatment success depends on an approach mediated by health education, which considers the nature of the fatigue, the therapeutic complementarities and the possible problems. Due to the distinct causes of fatigue, the therapeutic plan should be multidimensional and individual, also recommending the family's engagement for the sake of a better assessment of the symptom and identification of management strategies (4) .
Although fatigue is often mainly described as a physical symptom in the literature, promoting interventions that only consider this dimension and its biological manifestations, this symptom interferes in several areas of the patients' lives, affecting physical, cognitive, affective and behavioral domains and can be experienced at different levels, ranging from mild to severe (4, 7, 28) . The psychological and social support the patients require can vary depending on their fatigue level and interventions that strengthen the social support network, protecting them against the disease-related stress (27) (28) . In addition, as part of a comprehensive assessment, it is important to closely listen to the patient's fatigue experience in order to provide information on the possible underlying cause (4) .
Although people with cancer commonly mention that they are tired or feel "shattered" or "out of energy", the assessment of fatigue often is not routine practice. A precise assessment is needed in order to identify the actual problem (4) (5) .
As a non-pharmacological intervention strategy to relieve the symptom, the literature recommends activities that permit distraction, social life, work and even the encouragement to solve problems in order to deviate the patient's focus from the fatigue situation (13) . (2) (3) 13) .
A Turkish study about fatigue assessment in children with cancer revealed that the interventions used to reduce the symptom were: talking to the patient about the symptom to provide information and nutritional support, besides promoting relaxation activities (21) . A recent systematic review and meta- 
.
The increased knowledge on fatigue has not sufficiently encouraged the patients to discuss the symptom with their physicians and nurses. The patients cope with the symptom intuitively, as well as the health team, despite valid and reliable assessment instruments and a range of effective management instruments (1, 4) .
The health professionals hardly use these guidelines and the patients do not know which interventions can relieve the fatigue. The oncologists and oncologic nurses who take care of these patients are challenged to implement the available scientific evidence in their practice (4) .
A limitation of the study is the analysis of data 
